The purpose of the study was to elucidate characteristics of depression in Parkinson's disease (PD). Fifty-eight PD patients were evaluated with Zung's Self-Rating Depression Scale (SDS) and the Unified Parkinson's Disease Rating Scale (UPDRS). Scores for "suicidal ideation" on the SDS correlated with posture and gait disturbances on the UPDRS. Twenty-six patients with spinocerebellar degeneration (SCD) were also evaluated with the SDS. SDS scores for "indecisiveness" and "constipation" were significantly higher in PD patients than SCD patients. Our results suggest that depression is common in disabled persons but PD patients might have a characteristic clinical presentation.
INTRODUCTION
Depression is one of the most common psychiatric symptoms in Parkinson's disease (PD). Symptoms of depression are reported in 40-50% of PD patients [1] . However, the mechanisms underlying depression in PD are poorly understood, and there are several factors that may contribute to its development. Many parkinsonian symptoms overlap with features of depression, including flat affect, easily fatigued, inability to work, loss of energy, reduction in libido, and preoccupation with having an incurable disease. Thus, depression in PD patients may be related to the underlying neuropathology of PD.
Abnormalities in dopamine and/or other neurotransmitter pathways that are involved in PD may be responsible for depression in PD patients. Depression in PD patients may also be due to limitation of daily activity. Physical disability would be expected to contribute to depression independent of the specific cause of the disability, and extensive physical rehabilitation resulted in significant improvements in motor function as well as in symptoms of depression [2] .
Although depression is more frequent in PD patients than in the general population [3] , symptoms of depression in PD are different from those of major depression. In fact, up to 50% of PD patients that exhibit symptoms of depression do not meet the Diagnostic and Statistical Manual of Mental Disorders (DSM)-IV criteria for major depression or dysthymia [4] . However, many of these patients meet the criteria for "subsyndromal symptomatic depression" [5] . The aim of the present study was to investigate characteristics of depression in PD.
PATIENTS AND METHODS
Study protocols conformed to the ethical guidelines of the 1975 Declaration of Helsinki and were approved by the Kobe University Ethical Committee. All participants gave informed, written consent. PD patients with dementia or severe psychiatric disease were excluded.
Patients completed and scored the Zung's Self-Rating Depression Scale (SDS) [6] .
They were also evaluated with the UPDRS administered by one of the authors. Both evaluations were performed on the same day.
Next, we evaluated the SDS in patients with spinocerebellar degeneration (SCD), a chronic, progressive, and disabling neurodegenerative disease. Twenty-six SCD patients (8 men, 18 women, 65.7 + 8.5 year-old) also participated in the study. Clinical diagnoses of SCD patients were as follows: 8 cases of olivo-ponto-cerebellar atrophy, 6
cases of cortical cerebellar atrophy, 5 cases of familial spastic paraparesis, 1 case of corticobasal degeneration, 1 case of spinocerebellar ataxia (SCA) 6, 1 case of SCA3, and 4 cases of an unknown type of cerebellar ataxia. Disability in daily activity in SCD patients was 2.8 + 0.9 on the modified Rankin Scale. SCD patients with predominant parkinsonism, dementia, or evidence of stroke were excluded.
The average scores for each item of SDS in Japanese general population were obtained from a recent literature [7] .
Statistical analysis
Comparing between total SDS score and total UPDRS scores, Pearson's correlation coefficients were calculated. In order to evaluate the relationship for individual low level items of SDS and UPDRS, correlations between SDS and UPDRS items were assessed with a 3-factor maximum-likelihood factor analysis. Factor loading was calculated with varimax rotation. The contribution of each SDS item to depression in PD and SCD patients was assessed by logistic analysis and odds ratios, and 95% confidence intervals were calculated. P values < 0.05 were considered statistically significant. Statistic analyses were performed with StatView version 5.0 and SAS version 8.02 (SAS Institute, Cary, NC).
RESULTS
Clinical characteristics of the 58 PD patients are summarized in Table 1 . The mean + SD total SDS score of PD patients was 43.7 + 9.8. PD patients scored higher on all items except for item 18 (emptiness, 2.14 + 0.96) and item 20 (dissatisfaction, 2.43 + 1.01), compared to the general Japanese population (2.52 and 2.66) [7] .
The correlation between total SDS score and severity of PD is summarized in Table 2 .
The total SDS score was significantly correlated with Hoehn-Yahr stage, total UPDRS score, the UPDRS part I score, the UPDRS part II score, and the UPDRS part IV score.
However, the total SDS score was not significantly correlated with the UPDRS part III score.
Item 1 of the SDS (depressive affect) was correlated with UPDRS items 3 (depression, r = 0.404) and 12 (turning in bed, r = 0.551). The average score of SDS item 19 (suicidal ideation) for PD patients was 1.60 + 0.90, and was higher than the general Japanese population (1.32) [7] . As further exploration of correlation with low level items of SDS and UPDRS, factor loading with varimax rotation of the factor analysis are shown in Table 3 .
As the eigenvalue of first 3 factors accounted for 47.5% of the total variance and the scree plot showed a clear break at fourth factor, there emerged three separate factors. Factor 1 indicated that suicidal ideation was categorized with UPDRS items 11-15 and 27-29 (posture and gait disturbances) rather than with other SDS items. Factor 2 included only UPDRS items, and factor 3 included many SDS items and UPDRS items 3 (depression) and 4 (motivation/initiative).
The mean age of SCD patients and the average duration of their disease were not statistically different from PD patients ( Table 1) .
The mean total SDS score of SCD patients (44.9 + 8.0) was not statistically different from that of PD patients (43.7 + 9.8). Mean scores of individual SDS items for PD and SCD patients were shown in Table 4 . As shown in Table 4 , logistic analysis revealed that SDS items 8 (constipation) and 16 (indecisiveness) were significantly higher for PD patients than for SCD patients (p=0.002, p=0.007, respectively). The percentage of correct answers was 78% using an estimated regression model by logistic analysis. It was possible, therefore, to distinguish PD and SCD patients based on the scores of particular SDS items.
DISCUSSION
Previous studies have used various depression scales to evaluate depression in PD [8] . In terms of screening accuracy, the American Academy of Neurology has recommended the Beck Depression Inventory and the Hamilton Depressive Rating Scale to screen for depression associated with PD [8] . However, PD patients do not usually report feelings of guilt or suicidal ideation, as patients with major depression do. Many PD patients with symptoms of depression do not meet DSM-IV criteria for major depression [3] . Thus, depression in PD patients should be assessed as a different clinical entity than that in general psychiatric clinical practices. However, specific scales to screen for depression in PD have not yet been established.
To elucidate depression in PD, we chose to use the SDS [6, 9] . The SDS is one of the most frequently used scales for evaluating depression in Japan [10] . SDS scores were significantly associated with experienced quality of life on the SF-36 [11] . SDS items cover all symptoms of depression and are divided into pervasive affect, physiological equivalents or concomitants, and psychological concomitants [6] . Several studies have used the SDS to evaluate depression in PD [11, 12, 13] .
In our study, the mean total SDS score was higher in PD patients and SCD patients than in a healthy Japanese population [7] . Prevalence of depression (> 40 total SDS score) in PD patients and SCD patients was as high as 63.8% and 73.1% in the patient populations compared to 37% in a healthy Japanese population [14] . The higher SDS scores in PD and SCD patients appear to depend on disability in daily activity. PD and SCD are neurodegenerative diseases that progressively worsen until patients become bedridden. Regardless of their specific type, chronic and debilitating diseases are associated with high rates of depression, and diseases that affect the central nervous system are associated with the highest rates of depression [15] .
In PD patients, cognitive impairment, high UPDRS scores, high L-DOPA requirements, and the presence of motor fluctuations are risk factors for depression [16] . Although any disabling condition is a risk factor for depression, a consistent relationship between the severity of depression and the degree of physical impairment or functional disability from parkinsonism has not been identified. Two clinical studies found depression to be most common in Hoehn-Yahr stages I, III, and IV [17, 18] . Our study revealed a statistically significant correlation between total SDS score and Hoehn-Yahr stage or total UPDRS score. UPDRS part III (motor functions) scores, however, did not correlate with total SDS scores. This indicates that a link between overall motor disability and depression is based on patient self-ratings rather than standardized clinical evaluations. Depression in PD is qualitatively different from primary major depression. Self-blame, guilt, delusions, a sense of failure, self-destructive thoughts, and suicide are less frequent in PD patients [19] . However, the average score of SDS item 19 (suicidal ideation) was higher in our PD patients than in the general Japanese population [7] . It was similar to those in patients with anxiety reaction, personality disorders, or transient situational adjustment reactions, while it was lower than those in patients with major depression [9] .
To ascertain specific clinical signs and symptoms related to suicidal ideation, we examined the factor analysis for a relationship between SDS and UPDRS items. We found that suicidal ideation in SDS was categorized with UPDRS items 11-15 and 27-29 (posture and gait disturbances) rather than with other SDS items. UPDRS items pertaining to hand tremor and rigidity did not correlate with suicidal ideation. Suicide is an irreparable event in depressed patients. Our results indicate that close attention must be paid to patients with posture and gait disturbances to thwart suicide attempts.
It is possible that there is a specific association between symptoms of depression and neuropathological processes. The pathological hallmark of PD is a reduction of dopamine neurons in the substantia nigra. Neuron loss has also been reported in the medulla oblongata and neocortex [20] . Psychopathology and cognitive impairment are reported to be more frequent in patients with cerebellar degeneration with concomitant basal ganglia involvement [21] . In the present study, the total SDS scores in PD patients were similar to those in SCD patients, and logistic analysis of each SDS item revealed some characteristic differences between PD and SCD. The scores for SDS items concerning constipation and indecisiveness were significantly higher in PD than SCD. It appears that constipation might not be a symptom of depression in PD patients but rather a complication of PD or antiparkinsonian treatment. On the other hand, indecisiveness might be a characteristic symptom of PD. In other words, PD patients have difficulties in decision-making, and difficulty making decisions might be attributable to the neuropathology of PD. It is possible to distinguish PD and SCD patients based on the scores for particular SDS items. The percentage of correct answers was as high as 78%
using an estimated regression model by logistic analysis.
Treatment for depression in PD is controversial. Controlled clinical trials to sufficiently assess the efficacy of antidepressants in PD are lacking [1] . Some dopamine agonist treatments were reported to improve symptoms of depression in PD patients [13] , but L-DOPA has not consistently been found to alleviate them [22] . It was recommended that depression associated with PD be treated with selective serotonin reuptake inhibitors [23] . Prior to treatment, however, characteristics of depression must be fully evaluated in each patient.
It appears that there are three types of depression in PD. The first is major depression that is unrelated with PD. These patients must be appropriately treated for depression regardless of PD symptoms. The second is reactive depression that is proportional to disabilities due to PD. In those cases, antiparkinsonian treatments might alleviate some of the symptoms of depression. The third is related to neuropathological changes in PD. Presumably, there will be no effective treatment for this type of depression until treatment for the specific neuropathological changes is available.
Further studies are needed to determine optimal antidepressant therapy in PD. 
